(WB*wmrtJT (jp> 02) & §fi j£p =^ ^ ^ ( A ) aimwmm^ms^ 

#1^2002-76093 
(P2002 -76093A) 



(43)&W0 ¥l£l4*f 3 R 150 (2002,3. 15) 



(51)Inta. T 
HOIL 21/68 
B6 5G 49/00 
49/07 




F I r-?3-r(##) 
HOIL 21/68 A 5 F 0 3 1 
B 6 5 G 49/00 C 
49/07 L 

msm*. at#js©&5 ol (± 9 m> 


(21)tfiR#^ 


^S2000-262337(P2O00-262337) 


(71) USA 391032358 








(22)fflKB 


¥J*12*p 8 £31 0 (2000. 8. 31) 


*am&mm*m 3 tb 9 «zo^ 
























(74)ftSA 100108545 












F^— A(^#) 5F031 CAD2 DA01 EA12 EA14 FA01 






FA11 NA02 NA05 NA10 PA28 



(54) [RWOZm FOUPt-^t 



(57) [mm (&jE#) 
IBS®] m2{ei^ra«»BESr«i^Loo, fl-g»#B 

^cstfoup Kr^ia*>tj»i*Lr. f ou p Kruuft 
a/Mcy* — v'Sr-^x.&Wf iRttoiUt * f ou p 7* 

-5. 

I«f^Sl FOUPt-/tlliFOUP105:fE 

zb'y?&mmm3ot^ foup ft \3zmiei.-rz> must 

- h KT23<b, h KT23Sr7k¥»c^B)$-er5^— h 
KTitjg«t^|40^, tK- h KT23^i«3MS$^5MP 
g|S22$r h^u— H21i^?>nc0. FOUPK 
Tl3*s^-h KT23cofl^ffilc®^-*-5<fc 5(c£n. ® 
^LfcFOUP KTl3t jK— h KT23t^^o{4g* 

fiise l r &m £*tz>z.btf-?%z, mm&^-wt tarn 
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FOUP 

fltfiEFOUP KT z%!et-rzmi!SLmMtm$iFoup K 

T *&ft-i-Z>%ft>8m t ZG-fZ tf- h KT £ . 
JilJiEFOUP KT£{£J$bfc#l&-C\ iiiliS*- h KTSr 

sew******-!- vrmmmmt. 

WiStf- h KTWJnTlSFOUP K7t©ft^E«s, {1515 

B^^l^K^/^'#S!)tt9flwf^Kl(c:#v^ > taieFoup^ii 

LT. fltflSFOU P KTasffiffisK— h KTcDfi^-BK® 
®3S Ufc Stile F O U P KT £ MfE tf- h KT i: Srgf^cO 
#tS:(7 <bixfc r t zwmt T 3 F O U P^— y-t-. 

* -r s ik fe«<*> f o u p y*-. 

fllirfiirSetf- h KTigi&»« i: fcwf*t*»- 

ft T V » 3 - £ <t -T 3 1 tClBtt^) F O U P tf- 

•5 ft*^ 1 V > LiS#Jg 3 <D \ vf Jlft'tcEttcD FOUP 

Iit#J£5] tiJlE^- h ^ u- h .k JiSSStf- h KTt 
li, ffi5Hc#^«!^r-mliEMPSl5^MS^-5J; d*^ 
%^—fl"&1&f& LTV >S r t 3r#i8i: 1 
blt*^ 4 <D\ >-f H/4^|E«0 FOUP *—7-T a 

To o o i ] 

j»*FOUP (Front Opening Unified Pod ) X'bi>m& 
tc, FOUP7l^-A4rS6E3t5S»: (FOUP KT) 
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X^XV^Zftyk-TZZ. t<nt£\^X. 9«CLfcFOUPB3 
K&g (FOUPt-7't) icm-tZo 
[0 0 0 2] 

[t£3t?<£>s»ff] Foupt- -7-r<nte.i&t Ltii, sgi 
(ommom m&8.t7* hslu tfeiFouprt® 

'-<!5i§£P«ai:£. <> ^^ZftUmm (?7^100~1 

00 00) (D#fflSUC£e>-rr igii^-frT, <7 

<*«Bgc93 0 Omm^^^i t/j;5t > #*?*TS5fiB^C 

-J-gftwlgtffiSrO. 1 >im Ocft KT 

-5 r t ^>tvT^5. 
[0 0 0 3] @8Sr#figLT, «fflFOUPt-7't 
OIKtSl^T, FOUP010 ^3 0 0mm"?x/Nfffl«e 

MRri6**iiw»a»nioo sr^i--5jfti§^«T-fc5» 

FOUP010 <D\ftW,z.y ^^014 Sr0f^<of 3 ' 
^•C4Z^-r5ft:«)<r>«7>s^$n, S^FOUPOIO li, 
20 WffiSrBlP LfcFOUP7i/- A011 ^7 u~ A01 

1 OB8P012 SrgflS-rSfc^W^ (FOUP KT) 01 
3 i^t)iiot^o, 

[0 0 0 4] FOUP KT013 JCtt, FOUP KT013 
S-JK-FKT023 izfaifxmft-rz 2 o<0^f*}?li: , F 
OUP7U-A011 tFOUPKT013 i Sr^tftWlCih 
IbZtztfxn? yf-mmt, FOUP KT013 *5FOUP 
7k- A011 *>f>^-$ttfcBgJC, FOUP KT013 £tf 
-HKT023 ^^$-Br5fc«x03Jzt,^K3l3iyT (2 
<@^f) b&WtVbixXV^Z (V^-ftutia^^tff) o 
50 10 0 0 5] FOUPt-T'tOUi, JfcO 3 o<7?g|«|Sr 

<D»i££ixT#fcFOUP010 «r«feg U-C^Mft* 
FOUP KT013 SrB3fti--5fc«>tc % FOUP KT013 

^jk-k kto23 (om-^mcm^ mm-rz&m (k> 

^<SS) *-C#SW-5 Ky^^KtKWOSO . 

©foupoio («i$"j^raioo ) ttemrn (^3©j 

ftl^M) ir^^-C, -7^014 Srfl-gBS* (^5SPfl) 

500 tc^c-r-r ir*<te^tg{c-t--5y5i«)(ii, mz&m 

£18200 (c&tt ktvfcSUw&iiP (B^^irv-f) SrKS 
^0 -T-5/-K- h^i"— h021 ^l$iJP^100 i®2©I 

»£K2oo t^jeis-rs/tfeti, *-h7u- h02i \z 

Wttt^thtzm 2 WBIP022 SrKS-T^JK- h KT023 i: 
*»e>^-5f±^)9S«tJt020 . Tti- h KT023 tt, ^«)L 
T< 5 FOUPOIO <7>Wffiir(3:g-r5FOUP KT013 

© 2 orof ^ h5 2 oo$rt if y t , fou 

p ktoi3 <D7 y^mm&Mmi-z>tcit><D7 y?-mmm 
mt. mmztitzFoiip KT013 «tk?i br««f-r5 

*£*t-f) . 

JO ©FOUP KT013 $:FOUP7 u— A011 tC^Si-re 
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~-*052 A^iTOS £*»&^*^atG««]WB 

(H^Slxr) f*> *2««ISIB200 (cE^^ix 

013 m2mm&moo (c&^nsj; 9ic&oT^ 

So 

I0006] &ic. rcoi: ?4Foupt- y-roi&m 

FOUP010 Ky^ttilu*5 Ky^» 

mmmozo <n vy?-?i — h03i jbfc<«**t5. 

T\ 09l-13^£ix5«i; FOUPKT013 

?:/u-h031 ^/tf-f^u— h021 U 
fcfWr\ FOUP010 t>*~h KT023 ^(C^IftU 
t\ FOUP KT013 h KT023 

023 KwtttbfrtL? y^mmmm. mmm&xv&w 
mm&im'\*x. FoupKronic^t^Fo 

UP KT013 S:FOUP7 A011 {Zy y y y 
^■««^Mtt**t. FOUP KT013 h KT023 

£J:»>!ft9L «)$^T S /tf-h KTifiii««S040 fdj: 
19. tK¥(c:SJ»^200 ffl^iSB ZlthtiZ. 
S&M. mi 1 KI3^£;ft,5<fc 5K> iiSUcFOUP 
KT013 #J;tf7|6- h KT023 h KT#m&*05 

0 (OftmzXVT&ZltbtlX^ FOUP KT013 tfSJg 
2»J«^ra200 iCteMZtLZo mi 2f£, FOUP010 
KT023 *Wlc«P»L-CV^S«HF-Srtt*LT* 
U il 3tt, FOUP KT013 h KT023 Ofll 

[0 0 0 7] Wr, FOUP KT013 frffi&tZtlZtif 

^-gB^iamsoo ^foupoio ftkcmA-rzftu 

«i^4DT^5FOUP A011 ri^FOU 

P KT013 Zffltfc-tZt. FOUP KT013 &&®)-f?> 

m^. Foup^u-Aoiirt(i*/E{c^5o -r&fr 

FOUP7U- A011 l*9Kte, 

'&&mft<o#wn. -ttet>h. numm (ms&m) 50 

!&7<&i:mt>'P*<i-Z>fZ#>ic^ «£3fc. FOUPK701 
FOUP7U- A011 — K021 £ 

[00 08] il 3ICI1 FOUP KT013 <nmi&K%k 
IT, FOUP KT013 ttf— bzfis— h021 £ zK— h 
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KT023 txmj&tStiZm® (£R04OO ) (cftftffift 
(«5^) 500 co^#ffl^^g3ci^^?>^/c«Jg^ 
^£tv0*<5 0 -r^^t>, mi 3«T'FOUP KT 
013 0^«ci6f^^/^^tt5^. FOUP71/-A011 

^FOUPOIO rtlCifA-r<5o 
[0 00 9] ^^400 £^500 ^«ft#H«-e*»$ 

[0 0 10] L*»Ufe£'&* FOUP7U- A011 (CF 
OUP KT013 Sr9y^«-&*-&fcttlli"CO, FOUP 
>^u-A011 (OiitFOUP KT013 O^EfcSrig 
i3ifcffi05pffiS«i. ± 1 mm<DmmftX3biV\tf{m£th 
S r d5 S EM I J|fe^M$tlTV>5o LfcdSo 

<t9tC, FOUP KT013 ^WiFOUP7U-A 
2<T 011 <DH&®J:*?aio?go^®-Cfl. h^u— h02 
1 OMi:FOUP7i/- A011 <Omf®<tli^tt'C$> 
0, j^#r^^^F»i^^^ra200 <O#S^^«40 

o $:iii§br^gp^5oo — mti. mmnm\<\ 

L> m^mi 6^^Lfc J: FOUP KT013 ^F 

oup7i/- aoii osfrffiiogioiiA/ftf-i^frtt. fo 

UP KT013£tK— h KT023 t<Dmzf&ffl&X$^ Z 
tt^FOUP KT013 <^MS:^(c:FOUP010 rttciilA 
i(7 [0011] ^<D?$m$:mn-rZ><OK^ tK- h Kr023 

<o^ffi^^-h^u- hon (D^mx *)m$a-tJ7& 

?)5?, x -^jfelci^ir, ^200 <D#ffl^££fa500 
fiic^tt^^. ^2*J«J^ffl200 ?5^^^SO#H^^ 

[0 0 12] 

[^W^^LJ:9<h-r5^jS] «3(£<0 
FOUPt- 71- & W-T -5 fliflS^ <t 5 ttfHB/S L 

FOUP KT/5ia^e>«W»U FOUPKT^rSJBi^ 
-f£ ^ # (-^/E^/^ 5FOUP rttC^gfl#B^#gft a U 
50 ^v^SSrti^L. »>^/^^C^^-v?4:^x^V^m«tt 
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[0013] 

*<nm#mnzm®£ixtc&wit.. foup^-- ? 

tc, ^fSt&rlKlrtLfcFOUPt. MiEFOUPSrlSBL 

Sr. FOUP KT^Jffi$tu5{4awiS{#*T*^tl!i^-tt- 
$ h'yt&W)mffit. iffiieFOUP KT£r*Bftt--5«ffii 
EMStmlfaFOUP KrSr««ri-S««M»«it*-J-« 

f» K7t, IRE*— h KT&*?K:&tt3-t!r£tf— 
h KTiiii««t, fiftlSFOUP KTSrfe^-rSfc*?) 

Buia^-h K7*«ilSFOUP b'T&&ttLtztf;1& 

h TV— h ffirSsK— h KTOffJE-F 

OUP KTiWflS-g-ffijSS, SWBjK— hT'u- h(DB8Pge 

#V\ S9l2FOUP*sSlriiUT, HEFOUPKT** 

8trl2FOUP KTijjijfe*— h h'T t ^^<75(i®*T? 

[0014] 1 KfStfe^ivfcSjSWli. ftfifEW <fc *> 

lZ.ffil£&ftX\^<DX\ FOUPt-7'tl;M^, F 
OUP Kr«rFOUP7i^- AA^ffiMJi^-rstci^L 
T s Vyt&WimmZft&mtX. Ky^^-FSr. 
FOUP KT*s*JBi$ix5fifcfi(7>iS^ Ky^ftliT 

V-fXs— Mct£H£*tfcFOUPris Ky^^f- h <t i 
fctciStriiL-c. foupot, m~^yu-b(Dma 
&&nmi,x&iii£itt>ivtc#—hb'T<D&-&miz^ j@ 

faKit® ^-HrSi. Cltt.FOUP b'7k#— 

Sr^Lfc**, Er^Ofcg (#J;Uf % FOUP7U- 

■5ct*st?t-5„ r-f, Foupmitu 

iv-5ftHcOi£{g<£> rKy^ffifij I*. FOUPK7« 
it-5„ 

[ooi5] ;»gf, isi;FouP7u-A»iffii: 

FOUP KT<0#.^-ffi,kSr^iafcoBA5^-C^<. FO 
UP h'7«MWiFOUP7U- A(73Bt(ffiJ;tJ5|oii 
A/-Ct>fct LTt>> FOUP K7i^- h KT k cofSKc 

[0 0 16] *fc. k fcSJ^UfcFOUP KT t 
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(5 

ffl) {cffiOiLX. fl-g5Sif«>?5&#ffl^£rFOUP KT 

^ia^^^-r-5<7?T% foup h'r&mssLfflifr-fzk 
t {cftEEt-^ 5fou Pi*nzf\*&mm<Dft&&m%.frffi. 

te<Di§5V 'F O U P :/-J-$r«{fe-*--5 d <k ri^Bglcft 
5. 

[0 0 17] UJ»t>. tK— h^U— h^gapgC^^P 

/o n&wm-rztf— b Kr<DK*g?i<op B ^ «4^) 
7j>p>^2i&j«i^w#Bi^^g5^ ms&m) Km. 

ai--5att, ^-»»Si://i:*>4v FOUP KT;4 5 ^— h K 

SrFOUP hT^iSA^iiUoot, %2Um^m<0 
*Wff?fe#ffl^<0^dS^{C7t^<OT% FOUP KT 
[0 0 18] *Ac, IS*Jl2^fa@<7)J; 9(d^*«l(C 

*:7*y ^^^TTft^-yr^rirtctfj^^ttS. :<ofe 

[0 0 19] $t>(C, »*«3JC^roJ;9lCtS^JSl 
Ky? ^Mftfilfl? i jK- h KTiliifilW i ©/^/i < k t V > 

[0 0 2 0] j£Ac. IS*«4tc:|E«oj:7t-^*«l^ 
t 11 Lg» 3fcJE 3 <o v tv*^cia«<o« W r k ^ 

X~yyu-V<DmnnfcVik&MuM$ : mm-l- 

h b'TommmmkAK k i>id&t&-&-tz±? 

*r-^MI^H5. r©^, #—b7i'—b<r>ffl 
40 a**, FOUP YT1*t£— V KTO^ffi(cSf3lLT^ 

*9»2SHI«o#ffl$5^gp|s«<o^ife#HSt*FOUP K 

[00 2 1] ^^.JC^fc, sS*«5{cf5«<Oi 
m l /j:v> LIS^JS4 w^-f ii*^i2$E^^Sr^-t-5 
50 ^.kizXO. Y-fXs— bktf— b KTtrt, tSUlc 
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(3&5g£P«SJ) t<Di^~-/^SimkZt£^ t b t>(£, JK— h 
[0 0 2 2] 

oup*-7i-<Dm*&«mmm. h 2*^ loci*, m 

FOUPt- 7±iZ}$\,^X^ FOUP K7ASFOUP7 
t, I22tt. FOUP«5i5H,T> FOUPKTtfS#— 

03 tt, FOUP KTtzK—h KTi 7JS^*tliSriHI^ 

0, ia4n, Foup VTfrmfe<DtiLW.kz.mm\^x&± 
vfzvtm&m-rw&fmffim. m 5 foup kt# 
M»$*vr^i^igsr^-r«t»&taE»fEia, ig6»i, fo 
u p h'TAmi&m*. x-mmi.t^m^-rm.Kmmmm 

#Nfc\ &3fe«FOUP:*-:7^hi#fj£;-?-£gfc# 
ft3fc<7) foup ^-—y'-riz.tt V,tz.n^<r>mW.^<o 
0 SrG&fe Lfc^Sr^Lt^tr b b -T-So 
(0 0 2 3] FOUPt- Zf-Tti.^ FOUPrtlJx/s© 

ir/jC< FOUP Kr^WifeLT. FOUPrtJRl 
f&tfPggfHIOO i:M2©J»2gra200 i «ri*ii$-l!r5S#)^ 
^(DtzZxnm 1 w^Jgfi, hzfu— hSBogiS 

£*t5WKW>«*£ (£^400 ) rtJc^Cii*e,n-5^SC 
^SS#ffl»**n<»HcLTFOUPrt(ciiA* 
•fr-fK, FOUP KrSrM^-f-^^^^^/ficicfcS. * 

[ 0 0 2 4 J #!&6feJ121igj;::|ott <5 FOU P Hr—71r 1 <D 

«j*if*tts s6j(?ofoup^-— y^-toi <Dmf$.w%tm 
*>, x.'>u&m&<Dmfiix\ mtscttiR 

^L/iFOUPIOt, &FOUP10&«£@LT<£B&«> 
f5 Yvt-7\s—V%\k. & H31&FOU 

m30t. FOUP K7l3*Mt5fM*i:FOUP 
KT13^«^-r5fil^fiJ«t**-rs^- h KT23£, 

h KT23$r7k¥^i()$-ti:5^- h KTifi§ttM8 
40t, FOUP KT13£te»>lt- 3fctf>«c. h KT23 j 
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* ! FOUP b'T^3&&mLtzVimX\ h KT23&- 

T23KJ: *)mm$iiZ>mnm2$:&1-Z>#- h7u—h 
lAbfrhte-oX^^Zo FOUPIOte. FOUP7U-A 
11 b FOUP YTUbfrbft*). FOUPKT131i, F 

ou p 7 u- ^wmjjman&fflmi-zm&ztt-t. 

[00 2 5) LfrLKtfb. *mM&miZtoVZFOU 
P*—7"-)-HL &.T<DM.iC£i^X* SfJfSOFOUP^- 

-^oit»i^*.5«Fta^^LTt>5. it-r, tf-h 

/0 K723©FOUP KTl3i<D#.£-ffi# % ?t?-h7u-h 

21W|Jf!qgB22£:RaLT3Sffi$*6* l 'T^5 <> 
fi»4. ftmm£O:0Sa£ Ur\ #*5, tf-hKT23<kF 
OUP KT13ir<D^^|g(c*JV^T, FOUP KT13(i 
-timttm *) h KT23<D£B-Cg:tt ?>^5 <t 9 5 
©#3* Uvvzre. h KT23WiO«^-ffi|i, 

[0 0 2 6] ^21WB3PSP220?f^ 

b&Muun&mm-rz-x— v VTzsom&ms&b 

«W±T-$j5 0 tf-V7\s- Y2\b7£—Y KT23 

tSStc^«t^-cMpg522*EBS-?-SJ;9^^ 

cO^li. ImmElT, »*KliO. 5mmP/Tf*) 

[00 2 7] £f>K#cU:, FOUP KT13SrFOUP7 
l — A1l75^|SgJKM*S:-r5lcKLT, b'y?&®mm30 
«rf^S6^-a:T» Y v V 7* Y*\* . »at5FOUP 
KT 1 3^s«ffli ^ -5 r b izt£ 5 teg<Di51gw Ky^ttl 

30 *x-&mzitzb, z.<n Fy?&®mmo<Dft®{zw 

V\ Yytzfu— ^n-tKg^^cFOUPlO^ Ky^ 
^ K31 1 1 1 (Cimrte LT, F O U P KT 13jJStf- h 
KT23<0#^Elc®?^-f-5 (I2 2#fig) . iitf, :» 
rK-^^ttfij Ji. rwi^libTFOUP KT13t55jH 
- h KT23<0^^ffi1c®^-T5^gt LT^«>t>tt5l 

T23<&*3p^ {C :ig j g (^jg) $-^-5^ (@3#fiS) , 
*»iS^|g1c*J^T«. Sf5?LfcFOUPK 

ftW)-rz>m&&W}^&L&wtrtbi\x^z> a z<D&&&m 
^m*. &x-&mcgitw£ivzz. : ji^ b'yt&mmm 
3Qb#— y b'Tmmmffitobv>^-rixfi>—jj\zx7'>j v 

[0 0 2 8] /«C*5. ^fEUfcFOUP KT130^— h K 
T23(0^-g-ffi-.war^ (I3 2#P.) Ji, iI«£#!&3M£co 

{tLM.1 FOUP 7 u— AH^SjK— h/u- h21tcj» 

0 t^ixlcffi^^ixT> r<Dfitgoa:^c>{4Bt LT, F 
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S«na<7>«t*Ji9 N Ky^^l/- h31£, FOUPIOfcgca 
Lfc^JST*. FOUP KT13*5*JK.^*L-53f^<OCi:tt 

itiltS<S40«4. h KT23o5t«F-&41SrU~ /M3lCi^ 

OT**>(?, £#£41 h KT23ICJB < XWffi 

IC, -tf— tf^e— *52 1 tf— A>* VSZk 1>*bt£** i?m *) 

[oo3o] k y t ummmoic * ? 

*s, Y-y9-f\^- h31Sr««^-5jfefT*^i Ky^^l/ 
— h31i:0^fc: v K^^u— h31£r?rB##— h^u- 
^l^ftltTttfH-S.fc?^ Hiw^yyymft 
£-£5. $<b«c, FOUP10^«a-f5 Kjy^T'U— h 
31 1 FOUPIOir^Rgi;:. F OU P lOSr^/K— h KT 
23telRlttTf+*-r5«fc?fc, 12^^!/ vySrrft-ffi;* 

[0 0 3 1] **J6^(C*J^-5FOU 
Pt-/tlSrtffittFOUP KT13^MSci-5E!)f^ 
{CO^Tlft9j-t--5„ FOUPK713SrFOUP7U-A 

£-tir-5i:. Ks'^T'w- h3l*^ FOUP K713*«J!1 

— b SKc^g^ixfcFOUPlOt Ky^yu— K3It i: 
t)(CfliJiiLT. FOUP KT13j5S#— h KT23<£>3?tij£S 

(0 2#fi?.) . 

[003 2] Jfcl^-C. tf- h KTiiiS»&|40£f£f(i£-fr 
•Si:. h KT23*S7KJP*-lS]^il@ (&ii) -3-5. # 

- h KT23co-«iligei£ < t'Mc, ffi55LfcFOUPK 
Tl3<ttf- h KT23£«U *^®^«^«I^Lfc* 

iIfe#f(H£©Wf1M8K: FOUP7l/-A11«! 
h/u- H21(d®551-5{4g*T-ffis:(cii^L/j;*s 

^id-rs (03. H4#i) . 

[0 0 3 3] C<9l§£vig{e&lM: U^yy^) j»i 
K y * #g>){&#?30(C fr&ZltbiiX\,^Z, it5 ir . K y 
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/<? 

u— h 21 h KT23t)S* h v'«D®B £]flv\ 

P*?*!/ ^Srffifigu Ky^^u- h3lfciy:Fou 
P10liffjt^<gi:*S o -er-C. *K— K KTigi§BH&40 
£igigf£Ki£-ti--5i:. FOUPIOli. FOUP7U-A 
lltfs*- h7*u- H21(cS;5?-r'5l4S*-Cii^g)L. 
«3SL/cFOUP b'TUktf— b KT23i(i, ®^*tSi 

^amufe**, mffi&tLxmsmwi-tz (mz, 14 

[0 0 3 4] R^-C, CO{igtC*Dt^T, FOUPK7 
fig) . ittflELfc TFOUP KTl3#3gJfc£ix.5;:i:K:/i 

Tfoup Kri3^jtM$ttSw kicteztiLmcoi&mo 

7*w- h2lO§gpSe22Srffii LT^*??ia$-ti:^H.5 
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(54) FOUP OPENER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a FOUP opener 
which maintains positive pressure in the second 
controlling space, excludes the external atmosphere 
from the periphery of a FOUP door, prevents the 
external atmosphere from flowing into the FOUP when 
the FOUP door is open, and has high reliability to 
prevent a damage on a wafer. 

SOLUTION: The FOUP opener 1 comprises: a dock plate 
31 for placing and positioning the FOUP 10; a dock 
moving mechanism 30 for moving the dock plate 31 
close to the location where the FOUP door 13 is 
mounted or removed; a port door 23 having a mounting 
and removing mechanism and a holding mechanism for 
the FOUP door 13; a port door moving mechanism 40 for 
moving the port door 23 in the horizontal direction; and a 
port plate 21 having an opening 22 closed by the port 
door 23. The FOUP opener is also provided with a 
following and moving means allowing the FOUP door 1 3 
to hit the engaged face of the port door 23 and following 

the hit FOUP door 13 and the port door 23 and moving them to a predetermined location. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] FOUP to which the FOUP opener contained two or more semi-conductor wafers 
horizontally at the predetermined spacing at least, The dock plate which lays and positions said 
FOUP, and the dock migration device to which said dock plate is moved to near the location 
where a FOUP door is detached and attached. The port door which has the attachment-and- 
detachment device which detaches and attaches said FOUP door, and the maintenance device in 
which said FOUP door is held, the port door attitude device to which said port door is moved 
horizontally, and since said FOUP door is stored The port door elevator style to which said port 
door is perpendicularly moved after said port door has held said FOUP door, It consists of a pot 
plate which has opening blockaded by said port door. An engagement side with said FOUP door 
of said port door penetrates opening of said pot plate, and is made to project, and said FOUP 
moves forward with actuation of said dock migration device. The FOUP opener characterized by 
establishing the flattery migration means to which said FOUP door which said FOUP door 
collided, was made by the engagement side of said port door, and collided, and said port door can 
be followed, and can be moved to a position. 

[Claim 2] Said flattery migration means is a FOUP opener according to claim 1 characterized by 
being constituted by making a spring placed between either of said dock migration device and 
said port door attitude device. 

[Claim 3] Said flattery migration means is a FOUP opener according to claim 1 characterized by 
being constituted when [ of said dock migration device and said port door attitude device ] either 
drives by the pneumatic cylinder at least. 

[Claim 4] The FOUP opener according to claim 1 to 3 characterized by making the opening 
configuration of said pot plate, and the lock out section configuration of the port door which 
blockades this opening into a taper configuration which carries out both abbreviation fitting. 
[Claim 5] Said pot plate and said port door are a FOUP opener according to claim 1 to 4 
characterized by forming an air seal which blockades said opening in the state of non-contact 
mutually. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the FOUP switchgear (FOUP opener) with which 
the ambient atmosphere of an external environment flows in FOUP, and it was made not to 
pollute a wafer, when especially a container is FOUP (Front Opening Unified Pod) and the lid 
(FOUP door) which seals the FOUP frame is opened and closed about the container switchgear 
for opening and closing the container which is predetermined spacing, contains two or more 
semi-conductor wafers, and conveys them horizontally and which can be sealed. 
[0002] 

[Description of the Prior Art] Without exposing a wafer to the ambient atmosphere of an external 
environment (classes 100-10000) for the FOUP milieu interne which is the 1st control space 
(one or more cleanliness classes), and the wafer transfer space which is the 2nd control space 
(one or more cleanliness classes) as engine performance of a FOUP opener, it is made open for 
free passage and transmitting a wafer by a robot etc. is called for. To wafer contamination as for 
300mm wafer of a high definition, it is very expensive especially, and according to dust, it is 0.1 
micrometers about the amount of raising dust of the opener itself. They are 1 piece / 1 0cft at a 
particle. Stopping below is called for. 

[0003] With reference to drawing 8 , it sets to the conventional FOUP opener 01, and is 
FOUP010. The 1st control space 100 in which sealing only for 300mm wafers is possible In being 
the conveyance container to form FOUP010 the interior — wafer 014 the slot for containing in a 
predetermined pitch forms — having — this FOUP010 The FOUP frame 01 1 which carried out 
opening of the front face This frame 01 1 Opening 012 Lid (FOUP door) 013 for blockading from - 
- it has become. 

[0004] FOUP door 013 **** — FOUP door 013 Port door 023 With two guidance holes turned 
and guided The FOUP frame 01 1 FOUP door 013 The ratchet mechanism for stopping 
mechanically, FOUP door 013 The FOUP frame 01 1 from — the time of being removed — FOUP 
door 013 Port door 023 The even suction area (two places) for making it hold is prepared 
(neither is illustrated). 

[0005] The FOUP opener 01 is equipped with the following three devices. 

** Conveyed FOUP010 It lays and positions and is the FOUP door 013. In order to open, it is the 
FOUP door 013. Port door 023 Dock migration device 030 which moves to an engagement side 
to the location (dock location) which contacts and collides. 

** Between FOUP010 (the 1st control space 100) and a processing room (the 3rd control space) 
Wafer 014 External environment 500 (the 5th space) In order to make a transfer possible, 
without exposing The 2nd control space 200 Pot plate 021 which blockades the 1st prepared 
opening (not shown) The 1st control space 100 The 2nd control space 200 In order to be open 
for free passage pot plate 021 The 2nd prepared opening 022 Port door 023 to blockade from — 
becoming bridgewall structure 020. Port door 023 FOUP010 which moves FOUP door 013 
located in a front face Two guide pins guided at two guidance holes, and FOUP doors 013 FOUP 
door 013 wide opened with the latch breaker style for opening and closing a ratchet mechanism 
It draws in and has the suction device and maintenance device for holding (neither is illustrated). 
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** FOUP door 013 The FOUP frame 01 1 In order to detach and attach, it is the port door 023. 
Horizontal migration (attitude) device 040 to which it is made to move Elevator style 050. 
elevator style 050 **** — servo motor 052 Ball screw 053 from — the becoming screw delivery 
device is used. In addition, wafer conveyance means (not shown), such as a wafer transfer robot, 
are the 2nd control space 200. It is arranged. Moreover, FOUP door 013 which is opened wide 
and evacuated The 2nd control space 200 It is stored. 

[0006] Next, such a FOUP opener 01 is used and it is the FOUP door 013. The actuation to open 
is explained referring to draw ing 8 thru/or drawing 13 . First, it is FOUP010 so that it may be 
illustrated by drawing 8 . Dock migration device 030 in an ANDOKKU location Dock plate 031 It is 
laid upwards, subsequently, it is illustrated by drawing 9 — as — FOUP door 013 in order to 
open — dock migration device 030 operating — the dock plate 031 Pot plate 021 up to — 
moving — this — following — FOUP010 Port door 023 a direction — moving — FOUP door 013 
Port door 023 It collides with an engagement side. Subsequently, it is the port door 023 so that 
it may be illustrated by drawing 10 . The latch breaker style, suction device, and maintenance 
device which were established operate. It is prepared in the FOUP door 013 and is this FOUP 
door 013. The FOUP frame 01 1 The ratchet mechanism to latch is opened wide. FOUP door 013 
Port door 023 It is drawn in and held and is the port door attitude device 040. It is control space 
200 horizontally. It is evacuated to a side (retreat). FOUP door 013 which finally evacuated so 
that it might be illustrated by drawing 1 1 And port door 023 Port door elevator style 050 It is 
dropped by actuation and is the FOUP door 013. The 2nd control space 200 It is stored. Drawing 
12 is FOUP010. Port door 023 Signs that it is moving to the direction are expanded and shown, 
and drawing 13 is the FOUP door 013. Port door 023 The condition of having collided and having 
engaged with the engagement side is expanded and shown. 

[0007] Next, FOUP door 013 When opened wide, it is the external ambient atmosphere 500. 
FOUP010 The situation which advances inside is explained referring to draw ing 13 . the FOUP 
frame 01 1 which produces distortion or the shaping error has produced from — FOUP door 013 
if it opens — FOUP door 013 In case it moves, the inside of the FOUP frame 01 1 becomes 
negative pressure. Namely, the FOUP frame 01 1 The gas located in near flows inside. With the 
conventional approach, this flowing gas is the ambient atmosphere 500 outside control space, i.e., 
an external environment, (the 5th space). It is an ambient atmosphere. Then, in order to lessen 
inflow of the ambient atmosphere outside this control space as much as possible, it is the former 
and FOUP door 013. FOUP010 just before being opened wide It sets in the standby condition 
and is the FOUP frame 01 1. A front face and pot plate 021 It maintains in the non-contact 
condition, and both gap is made as narrow as possible and the approach of making small the 
volume which an external ambient atmosphere occupies is taken. 

[0008] In drawing 1 3 , it is the FOUP door 013. Disconnection is faced and it is the FOUP door 
013. Pot plate 021 Port door 023 It is an external environment (the 5th space) 500 to the field 
(space 400) formed. The condition that the contamination ambient atmosphere was shut up is 
shown. That is, it is the FOUP door 013 in the condition of drawin g 13 . When open actuation is 
performed, the inside of the FOUP frame 01 1 is the space 500 which became negative pressure 
and was shut up. A contamination ambient atmosphere is FOUP010. It advances inside. 
[0009] Space 400 Space 500 As a device which is not made filled with a contamination ambient 
atmosphere, an approach as shown in drawing 14 can be considered. Namely, the 2nd control 
space 200 It is space 500 about an ambient atmosphere. It is made to always discharge to a side. 
When it does in this way, in the condition of drawing 14 , it is space 400. An ambient atmosphere 
is space 200. It is the controlled clarification air and is satisfactory. 

[0010] However, the FOUP frame 01 1 FOUP door 013 The FOUP frame 01 1 in the condition of 
carrying out latch engagement A front face and FOUP door 013 Approving, if the flatness of the 
field which put the engagement side in a row is within the limits of **1mm is standardized by 
SEMI specification. Therefore, there may be a condition of drawing 15 or drawing 16 . As shown 
in drawing 15 , it is the FOUP door 013. An engagement side is the FOUP frame 01 1. In the 
condition of having protruded from the front face, it is a pot plate 021. External surface and the 
FOUP frame 01 1 A front face is the gap which is non-contact and is formed in both to the space 
200. An ambient atmosphere is a field 400. It passes and is an external environment 500. It flows 
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and is satisfactory. However, as conversely shown in drawing 16 , it is the FOUP door 013. The 
FOUP frame 01 1 When it withdraws from a front face, they are the FOUP door 013 and the port 
door 023. A clearance is made in between and it is this space 600. Space 500 A contamination 
ambient atmosphere is shut up and this is the FOUP door 013. It is FOUP010 at the time of 
disconnection. There is a problem of advancing inside. 

[001 1] For solving this problem, it is the port door 023. It is a pot plate 01 1 about an engagement 
side. How to project from external surface can be considered and it is shown in drawing 17 and 
drawing 18 . However, according to this approach, it is space 200. It is space 500 about an 
ambient atmosphere. In addition, the amount made to flow into a side poses a problem, although 
the purpose is attained the more the more it makes large the clearance flowing out as shown in 
drawing 17 — the 2nd control space 200 from — a lot of ambient atmospheres always flow out - 
- — the 2nd control space 200 It becomes difficult to maintain positive pressure. 

Moreover, in order to prevent this, mass Blois and the filter engine performance are called for 
and operation cost UP(s). On the other hand, if the clearance flowing out is narrowed as shown 
in drawing 18 , since there are few flows, there is a problem that the effectiveness must fade or 
the condition must be maintained for a long time. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to solve 
the above troubles which the conventional FOUP opener has, to maintain the positive pressure 
of the 2nd control space, to eliminate an external ambient atmosphere from the FOUP door 
circumference immediately, to offer a means by which an external ambient atmosphere does not 
flow in FOUP which becomes negative pressure, when carrying out balking disconnection of the 
FOUP door, and to offer a FOUP opener with the high dependability which does not give a 
damage to a wafer. 
[0013] 

[The means for solving a technical problem and effectiveness] Invention which this invention 
required for the FOUP opener which solved the above technical problems, and was indicated by 
the claim 1 FOUP to which the FOUP opener contained two or more semi-conductor wafers 
horizontally at the predetermined spacing at least, The dock plate which lays and positions said 
FOUP, and the dock migration device to which said dock plate is moved to near the location 
where a FOUP door is detached and attached, The port door which has the attachment-and- 
detachment device which detaches and attaches said FOUP door, and the maintenance device in 
which said FOUP door is held, the port door attitude device to which said port door is moved 
horizontally, and since said FOUP door is stored The port door elevator style to which said port 
door is perpendicularly moved after said port door has held said FOUP door. It consists of a pot 
plate which has opening blockaded by said port door. An engagement side with said FOUP door 
of said port door penetrates opening of said pot plate, and is made to project, and said FOUP 
moves forward with actuation of said dock migration device. It is the FOUP opener characterized 
by establishing the flattery migration means to which said FOUP door which said FOUP door 
collided, was made by the engagement side of said port door, and collided, and said port door can 
be followed, and can be moved to a position. 

[0014] Since invention indicated by claim 1 is constituted as mentioned above, it is set to a 
FOUP opener. If it faces carrying out balking disconnection of the FOUP door from the FOUP 
frame, a dock migration device is operated and a dock plate is moved to the dock location near 
the location where a FOUP door is detached and attached FOUP laid in the dock plate moves 
forward with a dock plate with this actuation of a dock migration device, and it collides with the 
engagement side of a port door where the FOUP door penetrated opening of a pot plate, and was 
made to project in a from cartridge by actuation of a flattery migration means. Subsequently, if a 
port door attitude device is operated and a port door is evacuated horizontally (retreat), flattery 
migration of these FOUP(s) door and the port door can be carried out by actuation of a flattery 
migration means to a position (for example, location where the FOUP frame collides with a pot 
plate), with the collision condition maintained. In addition, the "dock location" near the location 
where a FOUP door is detached and attached is defined here as a location where a FOUP door 
collides with the engagement side of a port door in a from cartridge. 
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[0015] Consequently, even if the field which put the front face of the FOUP frame and the 
engagement side of a FOUP door in a row is not smooth and the engagement side of a FOUP 
door has withdrawn from the front face of the FOUP frame, a possibility that the contamination 
ambient atmosphere of an external environment may be shut up between a FOUP door and a 
port door will be lost. 

[0016] Moreover, between flattery migration with the FOUP door and port door which collided at 
least, Since the ambient atmosphere of the 2nd control space flows into an external environment 
(the 5th space) out of a gap (the 4th space) with the lock out section of the port door which 
blockades opening and this opening of a pot plate and the contamination ambient atmosphere of 
an external environment is eliminated from the FOUP door circumference When carrying out 
balking disconnection of the FOUP door, a possibility that the contamination ambient atmosphere 
of an external environment may flow in FOUP which becomes negative pressure is lost, and it 
becomes possible to offer a FOUP opener with the high dependability which does not give a 
damage to a wafer. 

[0017] And the amount in which the ambient atmosphere of the 2nd control space flows into an 
external environment (the 5th space) out of a gap (the 4th space) with the lock out section of 
the port door which blockades opening and this opening of a pot plate Although a large flow rate 
flows out for a short time since the most is the amount which flows into a short period while 
both [ these ] doors carry out flattery migration to said position after a FOUP door collides with 
the engagement side of a port door Although the amount of whole is few and the ambient 
atmosphere of the 2nd control space eliminates the contamination ambient atmosphere of an 
external environment from the FOUP door circumference, the positive pressure of the 2nd 
control space is maintainable. Furthermore, since exclusion of the contamination ambient 
atmosphere of an external environment is attained for a short time, open actuation of a FOUP 
door can also be performed in a short time. 

[0018] Moreover, a flattery migration means is constituted by making a spring placed between 
either of a dock migration device and a port door attitude device by [ according to claim 2 ] 
constituting invention according to claim 1 like. Consequently, a flattery migration means can be 
easily constituted using general-purpose components. 

[0019] Furthermore, by [ according to claim 3 ] constituting invention according to claim 1 like, a 
flattery migration means is constituted, when [ of a dock migration device and a port door 
attitude device ] either drives by the pneumatic cylinder at least. Consequently, a flattery 
migration means can be easily constituted using general-purpose components. 
[0020] Moreover, the opening configuration of a pot plate and the lock out section configuration 
of the port door which blockades this opening are made into a taper configuration which carries 
out both abbreviation fitting by [ according to claim 4 ] constituting invention according to claim 
1 to 3 like. Consequently, the amount in which the ambient atmosphere of the 2nd control space 
flows out of the gap (the 4th space) of opening of a pot plate, and the lock out section of a port 
door into an external environment (the 5th space) Though it is a short period while both [ these ] 
doors carry out flattery migration to a position after a FOUP door collides with the engagement 
side of a port door, with the circulation cross section expanded gradually It can consider as a 
large flow rate per unit time amount at a pan, and the ambient atmosphere of the 2nd control 
space can eliminate the contamination ambient atmosphere of an external environment 
effectively from the FOUP door circumference. And since the amount of whole can be stopped 
slightly, the positive pressure of the 2nd control space is maintainable. 

[0021] It is made for a pot plate and a port door to have an air seal which blockades opening 
(opening of a pot plate) in the state of non-contact mutually formed further again by [ according 
to claim 5 ] constituting invention according to claim 1 to 4 like. Consequently, while **(ing) 
although the positive pressure of the 2nd control space is maintained since generating of the 
dust by contact at a pot plate and a port door is also prevented by the easy approach while the 
seal of the 2nd control space and an external environment (the 5th space) becomes possible, the 
air cleanliness class of the 2nd control space is maintainable. 
[0022] 

[Embodiment of the Invention] Next, claim 1 of this application illustrated by drawing 1 thru/or 
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<fcawingJ3 thru/or 1 operation gestalt of invention according to claim 5 are explained. Outline 
drawing of longitudinal section, drawing 2 , or drawing 6 of the FOUP opener in this operation 
gestalt drawing 1 In this FOUP opener, a FOUP door is drawing showing a series of processes by 
which balking disconnection is carried out from the FOUP frame. Drawing 2 Outline drawing of 
longitudinal section and drawing 3 which show the condition that FOUP moved forward, and the 
FOUP door contacted and collided with the engagement side of the port door which penetrated 
opening of a pot plate and was made to project While the FOUP door and the port door had 
maintained the collision condition, outline drawing of longitudinal section and drawing 4 which 
show the progress which is carrying out flattery migration Outline drawing of longitudinal section 
in which outline drawing of longitudinal section and drawing 5 which show the condition that the 
FOUP door reached the position and stopped show the condition that the FOUP door is opened 
wide, and drawing 6 are outline drawings of longitudinal section showing the condition that the 
FOUP door reached to In addition, suppose that the sign which removed 0 of the 

number-of-heads character of the sign given to the conventional FOUP opener and the FOUP 
opener of the former [ part / corresponding ] is attached and shown. 

[0023] A FOUP opener is the external contamination space 500 because of a transfer of the 
wafer in FOUP. A FOUP door is opened wide, without exposing a wafer to an ambient 
atmosphere, and it is the 1st control space 100 of the inside of FOUP. The 2nd control space 
200 The role made to open for free passage is borne. The 1 st technical problem for that is the 
external environment 500 shut up in the field (space 400) of the gap formed in the port door lock 
out section for blockading pot-plate opening and this opening. It is in the point whether to open 
a FOUP door, without making a contamination ambient atmosphere advance into FOUP how. 
Then, in this operation gestalt, it explains below how such a technical problem is solved at a 
detail, referring to drawing 1 thru/or drawing 6 . 

[0024] The component of the FOUP opener 1 in this operation gestalt At least the semi- 
conductor wafer 1 4 so that it may be illustrated by not a different thing from the component of 
the conventional FOUP opener 01 but drawing 1 at the predetermined spacing The dock plate 31 
which lays and positions horizontally FOUP10 contained two or more sheets and this FOUP10, 
The dock migration device 30 to which this dock plate 31 is moved to the location where the 
FOUP door 1 3 is detached and attached, The port door 23 which has the attachment-and- 
detachment device which detaches and attaches the FOUP door 13, and the maintenance device 
in which the FOUP door 13 is held, the port door attitude device 40 to which this port door 23 is 
moved horizontally, and since the FOUP door 13 is stored The port door 23 consists of a port 
door elevator style 50 to which this port door 23 is moved perpendicularly, and a pot plate 21 
which has the opening 22 blockaded by this port door 23, where the FOUP door 1 3 is held. 
FOUP10 consists of the FOUP frame 1 1 and a FOUP door 13. and the FOUP door 13 makes the 
lid which opens and closes the front opening 12 of the FOUP frame 11. 

[0025] However, the FOUP opener 1 in this operation gestalt has the focus which is different in 
the conventional FOUP opener 01 in the following points. First, an engagement side with the 
FOUP door 13 of the port door 23 penetrates the opening 22 of a pot plate 21, and is made to 
project. Several mm or more of the amount of protrusions is desirable. In addition, in the 
engagement condition of the port door 23 and the FOUP door 13, since it is desirable to enable 
it to receive the FOUP door 13 all over the port door 23 as much as possible, this engagement 
side of the port door 23 is made into the flat side. 

[0026] Next, both the configuration of the opening 22 of a pot plate 21 and the lock out section 
configuration of the port door 23 which blockades this opening 22 are made into a taper 
configuration which carries out abbreviation fitting. Whenever [ tilt-angle / of this taper ] is 45 
degrees or more preferably 30 degrees or more. Moreover, the pot plate 21 and the port door 23 
form an air seal which blockades opening 22 in the state of non-contact mutually (refer to 
drawing 2 ). The clearance between this air seal is 0.5mm or less preferably 1mm or less. 
[0027] Furthermore, next, the FOUP door 13 is faced carrying out balking disconnection from the 
FOUP frame 1 1. If it is made to move to the dock location near the location where the FOUP 
door 13 which the dock migration device 30 is operated and mentions the dock plate 31 later will 
be detached and attached FOUP10 laid in the dock plate 31 moves forward with the dock plate 
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31 with actuation of this dock migration device 30, and the FOUP door 13 collides with the 
engagement side of the port door 23 (refer to drawing 2 ). Here, this "dock location" is defined 
as a location where it does in this way and the FOUP door 13 collides with the engagement side 
of the port door 23. Subsequently, although the port door attitude device 40 is operated and the 
port door 23 is evacuated horizontally (refer to drawing 3 ) (retreat), a flattery migration means 
to operate so that it may move follow mutually to a position, while the FOUP door 13 and the 
port door 23 which collided had maintained that collision condition in this operation gestalt at 
this time is established. This flattery migration means can be constituted by making a spring 
placed between either of the dock migration device 30 and the port door attitude device 40 so 
that it may be explained to a detail later. 

[0028] In addition, the collision (refer to drawing 2 ) to the above mentioned engagement side of 
the port door 23 of the FOUP door 13 is performed by existence of a flattery migration means in 
the from cartridge. Moreover, although it is desirable for the FOUP frame 1 1 to consider as the 
location (to refer to drawing 4 ) which collides with a pot plate 21 as for a "position", it is not 
necessarily limited to this but you may make it the FOUP frame 1 1 stop it in the non-contact 
condition to a pot plate 21 as a location in front of this location. In this case, the gap of the non- 
contact section is the 2nd control space 200. In order to maintain positive pressure, it is 
desirable to make it as small as possible. 

[0029] The dock migration device 30, the port door attitude device 40, and the port door 
elevator style 50 do not differ from the former. Although not illustrated by the detail, the dock 
migration device 30 As aforementioned, where FOUP10 is laid, the dock plate 31 It is the thing to 
which it is made to move to the position (dock location) by which the FOUP door 1 3 is detached 
and attached. The port door attitude device 40 The susceptor 41 of the port door 23 is moved in 
the attitude direction (it sets to drawing 8 and is a longitudinal direction) along with a rail 43, and 
the support arm 42 which reaches the port door 23 is extended from susceptor 41. Moreover, in 
order for the port door elevator style 50 to move a rail 43 vertically along with the guide rail 51 
formed in the pot plate 21 and to enable this vertical movement, the screw delivery device which 
consists of a servo motor 52 and a ball screw 53 is used. 

[0030] When it constitutes a flattery migration means by making a spring placed between the 
dock migration devices 30, it can be performed as follows. Although detailed illustration is 
omitted, the 1st spring is made to intervene between the transit pedestals and the dock plates 
31 which lay the dock plate 31, so that the dock plate 31 may always be turned to a pot plate 21 
and may be energized. Furthermore, the 2nd spring is made to intervene so that FOUP 10 may 
always be turned to the port door 23 and may be energized between the dock plates 31 and 
FOUP(s)10 which lay FOUP10. A flattery migration means to act as mentioned above by this can 
be acquired. 

[0031] Then, the actuation which opens the FOUP door 13 using the FOUP opener 1 in this 
operation gestalt is explained below. If it faces carrying out balking disconnection of the FOUP 
door 13 from the FOUP frame 1 1 and the dock migration device 30 is operated, the dock plate 
31 will move to the dock location near this side of the location where the FOUP door 13 will be 
detached and attached. With actuation of this dock migration device 30, FOUP10 laid in the dock 
plate 31 also moves forward with the dock plate 31, and the FOUP door 13 collides with the 
protrusion engagement side of the port door 23 in a from cartridge according to an operation of 
a flattery migration means (refer to drawing 2 ). 

[0032] Subsequently, if the port door attitude device 40 is operated, the port door 23 will 
evacuate horizontally (retreat). The FOUP door 13 and the port door 23 which collided with this 
****** of the port door 23 move, while the FOUP frame 1 1 follows mutually according to an 
operation of a flattery migration means to the location which collides with a pot plate 21, with 
that collision condition maintained (refer to drawing 3 and drawing ^ ). 

[0033] In this case, supposing the flattery migration means (spring) is made to intervene by the 
dock migration device 30, although the dock migration device 30 moves to stroke **, a pot plate 
21 and the port door 23 will bear the duty of a stopper, both springs will be compressed, and the 
dock plate 31 and FOUP10 will be in a idle state. Then, if evacuation actuation of the port door 
attitude device 40 is carried out, the FOUP frame 1 1 carries out flattery migration to the 
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location which collides with a pot plate 21, and the FOUP door 13 and the port door 23 which 
collided will carry out flattery migration of FOUP 10 to homotopic, with a collision condition 
maintained (refer to drawing 3 and drawing 4 ). 

[0034] Subsequently, open actuation of the FOUP door 13 will be performed in this location 
(refer to drawing 5 and drawing 6 ). With the above mentioned "location where the FOUP door 13 
will be detached and attached", it is equivalent to this location. Therefore, "the dock location 
near the location where the FOUP door 13 will be detached and attached" has specifically 
pointed out the location which the port door 23 penetrates the opening 22 of a pot plate 21, and 
is made to carry out a specified quantity protrusion, and the FOUP door 13 will collide with the 
engagement side of the port door 23 in a from cartridge in this location. In addition, the same 
effectiveness is expectable even if it prepares a spring in the port door attitude device 40. 
[0035] On the occasion of disconnection of the FOUP door 13, the latch breaker style, suction 
device, and maintenance device (neither is illustrated) which were prepared in the port door 23 
operate. Although the ratchet mechanism which is prepared in the FOUP door 13 and latches 
this FOUP door 13 to the FOUP frame 11 will be opened wide and the FOUP door 13 will be 
attracted and held by the port door 23 Actuation of these latch breaker style, a suction device, 
and a maintenance device is performed with the FOUP door 13 having been detected by the 
FOUP door detection means (not shown) formed in the port door 23. Open actuation of the 
FOUP door 13 illustrated by drawing 5 is performed after it is checked by the moving limit 
sensor and adsorption check sensor of a latch breaker style that actuation of these devices has 
been completed. 

[0036] FOUP10 moves forward and the FOUP door 13 contacts the engagement side of the port 
door 23. Although flattery migration is carried out while the FOUP door 1 3 and the port door 23 
had maintained the collision condition until the FOUP frame 11 collides with a pot plate 21 and 
FOUP10 stops ( drawin g 4 ), after colliding ( draw ing 2 ) The gap field (space 400) in which it is 
blockaded by the port door 23 and opening 22 is formed with both migration in the meantime 
becomes large gradually, and is the 2nd control space 200 of a large flow rate. An ambient 
atmosphere can be made to flow out. However, since the period is a short time, the amount of 
whole is few, and it is the 2nd control space 200. Positive pressure is maintained. 
[0037] A flattery migration means is replaced with a spring, and using a pneumatic cylinder, 
either can be considered as a pneumatic-cylinder drive at least, it can be constituted also by 
[ of the dock migration device 30 and the port door attitude device 40 ] preparing a difference in 
a power relationship so that one of the two may bear an air spring and another side may bear the 
duty of a stopper, and thereby, it can expect that the same effectiveness is the above. 
[0038] Since this operation gestalt is constituted as mentioned above, it can do the following 
effectiveness so. In the FOUP opener 1 , the FOUP door 1 3 is faced carrying out balking 
disconnection from the FOUP frame 11. If the dock migration device 30 is operated and the dock 
plate 31 is moved to a dock location FOUP10 laid in the dock plate 31 moves forward with the 
dock plate 31 with this actuation of the dock migration device 30, and it collides with the 
engagement side of the port door 23 where the FOUP door 1 3 penetrated the opening 22 of a 
pot plate 21, and was made to project in a from cartridge. Subsequently, if the port door attitude 
device 40 is operated and the port door 23 is evacuated horizontally (retreat), by actuation of a 
flattery migration means, with the collision condition maintained, to the location which collides 
with a pot plate 21, the FOUP frame 1 1 can follow mutually these FOUP(s) door 13 and the port 
door 23, and can move them. 

[0039] Consequently, even if the field which put the front face of the FOUP frame 1 1 and the 
engagement side of the FOUP door 13 in a row is not smooth and the engagement side of the 
FOUP door 13 has withdrawn from the front face of the FOUP frame 11, it will be an external 
environment 500 between the FOUP door 13 and the port door 23. A possibility that a 
contamination ambient atmosphere may be shut up is lost. 

[0040] Moreover, between flattery migration with the FOUP door 13 and the port door 23 which 
collided at least, A gap (the 4th space 400) with the lock out section of the port door 23 which 
blockades opening 22 and this opening 22 of a pot plate 21 to the 2nd control space 200 An 
ambient atmosphere is an external environment (the 5th space) 500. It flows out. External 
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environment 500 Since a contamination ambient atmosphere is eliminated from the FOUP door 
13 circumference It is an external environment 500 in FOUP10 which becomes negative pressure 
when carrying out balking disconnection of the FOUP door 13. It becomes possible to lose that a 
contamination ambient atmosphere flows, not to give a damage to a wafer 14, and to offer the 
reliable FOUP opener 1. 

[0041] And a gap (the 4th space 400) with the lock out section of the port door 23 which 
blockades opening 22 and this opening 22 of a pot plate 21 to the 2nd control space 200 An 
ambient atmosphere is an external environment (the 5th space) 500. The amount flowing out 
Although a large flow rate flows out for a short time since the most is the amount which flows 
into a short period while both [ these ] doors had maintained the collision condition and carrying 
out flattery migration, after the FOUP door 1 3 collided with the engagement side of the port door 
23 It is small and the amount of whole is the 2nd control space 200. An ambient atmosphere is 
an external environment 500. Although a contamination ambient atmosphere is eliminated from 
the FOUP door 13 circumference, it is the 2nd control space 200. Positive pressure is 
maintainable. Furthermore, it is an external environment 500 at a short time. Since exclusion of a 
contamination ambient atmosphere is attained, open actuation of the FOUP door 13 can also be 
performed in a short time. 

[0042] Moreover, since he is trying to make a spring placed between either of the dock migration 
device 30 and the port door attitude device 40, or he is trying to be constituted when [ of the 
dock migration device 30 and the port door attitude device 40 ] either drives by the pneumatic 
cylinder at least, a flattery migration means can be used for a flattery migration means, and it 
can constitute general-purpose components for it easily. 

[0043] Furthermore, since the configuration of the opening 22 of a pot plate 21 and the 
configuration of the lock out section of the port door 23 which blockades this opening 22 are 
made into a taper configuration which carries out both abbreviation fitting The gap (the 4th 
space 400) of the opening 22 of a pot plate 21. and the lock out section of the port door 23 to 
the 2nd control space 200 An ambient atmosphere is an external environment (the 5th space) 
500. The amount flowing out Though it is a short period after the FOUP door 13 collided with the 
engagement side of the port door 23, while both [ these ] doors had maintained the collision 
condition and carrying out flattery migration, with the circulation cross section expanded 
gradually It can consider as a large flow rate per unit time amount at a pan, and is the 2nd 
control space 200. An ambient atmosphere is an external environment 500. A contamination 
ambient atmosphere can be efficiently eliminated from the FOUP door 13 circumference. And 
since the amount of whole can be stopped slightly, it is the 2nd control space 200. Positive 
pressure is maintainable. 

[0044] Further again a pot plate 21 and the port door 23 Since an air seal which blockades 
opening 22 in the state of non-contact mutually is formed By the easy approach, it is the 2nd 
control space 200. External environment 500 (the 5th space) While a seal becomes possible 
Generating of the dust by contact at a pot plate 21 and the port door 23 is also prevented, and 
it is the 2nd control space 200. Although positive pressure is maintained, while **(ing), it is the 
2nd control space 200. It becomes easy to maintain an air cleanliness class. 
[0045] Although the configuration of the opening 22 of a pot plate 21 and the lock out section 
configuration of the port door 23 which blockades this opening 22 were made into a taper 
configuration which carries out both abbreviation fitting in this operation gestalt In the direction 
of a medial axis so that it may not necessarily be limited to this but may be illustrated by 
drawing 7 The rectangular hole configuration of this dimension (opening 22), You may consider as 
the prism configuration (lock out section of the port door 23) of this dimension in the direction of 
a medial axis which fits each other into this, and the same effectiveness as abbreviation can be 
done so also by doing in this way. 

[0046] Moreover, in this operation gestalt, although the engagement side with the FOUP door 1 3 
of the port door 23 was made into the flat side It is not limited to this, but heap up the periphery 
section of the port door 23 on a rectangle, and the FOUP door 13 is received. External 
environment 500 (the 5th space) An ambient atmosphere is shut up into this rectangle space, 
and it is an external environment 500. As long as possible, an ambient atmosphere is eliminated 
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from an engagement section field, or you may make it isolate it. In addition, in the range which 
does not change the summary of this invention, various deformation is possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are claim 1 of this application thru/or outline drawing of longitudinal section of 
the FOUP opener in 1 operation gestalt of invention according to claim 5. 

[Drawing 2] It is outline drawing of longitudinal section showing the condition that FOUP moved 
forward to the dock location and the FOUP door collided with the engagement side of a port 
door. 

[Drawing 3] It is outline drawing of longitudinal section showing the progress which is carrying 
out flattery migration while the FOUP door and the port door had maintained the collision 
condition. 

[Drawing 4] It is outline drawing of longitudinal section showing the condition that the FOUP door 
reached the position and stopped. 

[Drawing 5] It is outline drawing of longitudinal section showing the condition that the FOUP door 
is opened wide. 

[Drawing 6] A FOUP door is outline drawing of longitudinal section showing the condition of 
having reached to ******. 

[Drawin g 7] It is the same drawing as drawing 2 which shows the modification of the operation 
gestalt of drawing 1 . 

[Drawing 8] It is outline drawing of longitudinal section of the conventional FOUP opener. 
[Drawing 9] A FOUP door is the same drawing as drawing 8 in the condition of having collided 
with the port door. 

[Drawing 10] It is the same drawing as drawing 8 in the condition of the FOUP door having been 
attracted and held by the port door and having evacuated to the 2nd control-space side. 
[Drawing 1 1] A FOUP door is the same drawing as drawing 8 in the condition of having been 
stored in the 2nd control space. 

[Drawing 1 2] In the conventional FOUP opener of drawing 8 , it is drawing having expanded and 
shown signs that FOUP was moving in the direction of a pot plate. 

[Drawing 13] In the conventional FOUP opener of drawing 8 , it is drawing having expanded and 
shown the condition that the FOUP door collided and engaged with the port door. 
[Drawing 14 ] In the conventional FOUP opener of drawing 8 , it is drawing having shown how to 
eliminate the contamination ambient atmosphere of an external environment from the 
circumference of a FOUP door. 

[Drawing 15] In the conventional FOUP opener of drawing 14 , it is drawing having shown the 
condition that the FOUP door collided and engaged with the port door. 
[Drawing 16] It is drawing having shown the modification of drawing 15 . 

[Drawing 17] In other conventional FOUP openers, it is drawing having expanded and shown the 
condition of having collided and having engaged with the port door at which a FOUP door 
projects. 

[Drawing 18] It is drawing having shown the modification of d rawing 17 . 
[Description of Notations] 

1 — A FOUP opener, 10 — FOUP, 1 1 — FOUP frame, 12 [ — Bridgewall structure, ] — 
Opening, 13 — A FOUP door, 14 — A semi-conductor wafer, 20 21 [ — Dock migration device, ] 
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— A pot plate, 22 — Opening, 23 — A port door, 30 31 — A dock plate, 40 — A port door 
attitude device, 41 — Susceptor, 42 [ — Guide rail, ] — A support arm, 43 — A rail, 50 A 
port door elevator style, 51 52 — A servo motor, 53 — A ball screw and 100 The — 1st control 
space, and 200 The — 2nd control space, and 400 — A gap field (the 4th space) and 500 — An 
external environment (the 5th space) and 600 — Gap (space). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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